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ABSTRACT 


The external part of the Romanian Carpathi¬ 
ans hosts three more or less discrete hydrocarbon 
provinces, namely the Bistrita-Trotus and the 
Carpathian Bend provinces of the East Carpathians 
and the Getic Depression province of the Southern 
Carpathians. All three provinces appear to be inti¬ 
mately related to Oligpeene-Early Miocene oil- 
prone source rocks; however, a contribution from 
Cretaceous source rocks cannot be excluded. The 
Bistrita-Trotus and the Carpathian Bend provinces 
are characterized by thin-skinned nappes, involv¬ 
ing Cretaceous, Paleogene and Neogene sediments, 
which override a deeply subsided autochthonous 
foreland. The Getic foreland basin contains Eocene 
to Pliocene molasse-type sediments which are 
involved in basement-control led compress ion al 
and transpressional structures. 

In the Bistrita-Trotus province* mostly shal¬ 
low, small and medium fields produce from Paleo¬ 
gene lly.seh of the Marginal Folds nappe involved 
in complex structures beneath the Tarcau nappe. 

In the prolific Carpathian Bend province. 


Oligoeene to Pliocene shallow marine, deltaic 
series, involved in the Tarcau, Marginal Folds and 
Subcarpathian nappes, contain multiple reservoir- 
seal pairs, Structural traps are associated with all 
nappe units. Unconformities, related to the differ¬ 
ent compressional phases, provide for additional 
traps. Established fields are contained in relatively 
shallow structures which attained their present con¬ 
figuration during the terminal Pliocene deforma¬ 
tion phase. 

fn the Getic Depression, oil accumulations are 
closely related to the distribution of Paleogene 
series: gas-prone Mio-Pliocene source rocks 
charged Late Miocene and Pliocene reservoirs, 
involved in structural and combined 
strati graph) q/,structural traps of the southern part of 
the Getic Depression. 

Deep seated structures of the external 
Carpathians fold-and-thmst belt have probably a 
considerable hydrocarbon potential: however, defi¬ 
nition of such prospects requires improved reflec¬ 
tion-seismic resolution. Subthrust plays, aiming at 
the sedimentary cover of the underthmsted fore¬ 
land, are restricted to the northern part of the East¬ 
ern Carpathians 
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INTRODUCTION 


Statistics show that Romania is among the 
first nil producing countries of the world. First oil 
production has been recorded in 1857 at a rate of 
275 lons/year. However, the extraction of crude at 
Mosoarele, Poiem, Doftana and Paeureti. located 
in the Romanian provinces of Moldavia and 
Valachia, has been mentioned by foreign travellers 
already since the first half of the 16th century. 

In 1861. the first well was dug mechanically 
at Mosoarele, Moldavia. In 1900, Romania was the 
third largest oil producer of the world with an 
annual production of 0.3 • 10^ lons/year. In 1953- 
1955, the oil output of Romania was 9- 
10 • I0 f> tons/year, and in 1976 a maximum oil 
output of 14.6 ■ 10 6 tons was achieved (Fig. 1.1, 
After 1976, crude production in Romania 
decreased gradually and more rapidly during the 
last years. In 1994. oil production was at the level 
of 6,4 ■ lG^ 1 tons. 

For a better understanding of the geology of 
Romanian and the evaluation of prospective areas 
detailed geological maps and synthesis have been 
drawn up over the years. All geophysical methods 


were applied in regional and detailed research 
efforts, especially seismic ones, In onshore 
prospective areas, the density of available reflec¬ 
tion-seismic coverage amounts to about 1 75 km 
profiles per km- and in the Black Sea off-shore to 
about 2,4 km profiles per knr 1 . 

About 400 wells deeper than 3500 meters 
have been drilled in an effort to explore the deep 
structure and hydrocarbon potential of the country. 
The deepest well of Romania was drilled in the 
Buieot field and reached a total depth of 
7025 meters. 

The Carpathian fold-and-thrust belt is the least 
explored part of Romania, Its very roughly topo¬ 
graphic relief presents difficulties in Ihe acquisition 
of reflation-seismic lines and its very complicated 
internal structure is often difficult to resolve. 


TECTONIC SETTING 


During lhe Alpine evolution of Romania, two 
distinct depositions) areas evolved in the external 





FIG. t Oil production ol Romania during \hc period 190U-1993. 


Source: MNHN, Pan's 
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zone of the Carpathians, namely the Paleogene 11 y- 
scli and Neogene mohisse basin of the Eastern 
Carpathians and the Paleogene and Neogene 
molasse basin of the Southern Carpathians (Getie 
Depression). Both basins were compressionallv 
deformed during the successive Neogene Sty dan 
(20-15.5 Ma), Moldavian (12-11 Ma) and Valachi- 
an (1,5-1 Ma) phases, giving rise to the develop¬ 
ment of a system of nappes and thrust sheets which 
form the external Moldavides, During these defor¬ 
mation phases, the flysch and molasse series were 
folded* faulted and thru sled in sequence over the 
foreland, formed by the Moldavian, Scythian and 
Vloesian platforms (Fig* 2), 

In the Eastern Carpathians, otogenic move¬ 
ments at the end of the Paleogene and the begin¬ 
ning of (he Neogene (Older Sty nan phase. 
20-18 Ma) were accompanied by intensified uplift 
of the internal Moldavides and the development of 
a rapidly subsiding foreland basin (Sanduleseu. 
1988), During the Younger Slyrian phase 
(15,5 Ma), coinciding with the beginning of the 
Badcman, the Tare an and Marginal Folds nappes 
were emplaced; this was accompanied by the 
development of cvaporiiic conditions in the lore- 
deep basin. During the Early Surmatiun Moldavian 
pulse, tile entire package of Paleogene and Neo¬ 
gene nappes was under!hrusted by the foreland 
platforms, which form the autochthon of the Sub- 
Carpathian, Marginal Folds and Tarcau nappes, 
both in the Eastern and Southern Carpathians. 

Based on geophysical data and the results of 
deep wells, (he autochthonous foreland extends a 
considerable distance beneath the external nappes 
of the Carpathians. Minimum figures are 20 km in 
[he Moldova Valley* 30 km in the Bistrila and Tro- 
Lus valleys, 15 km in the Prahova Valley and 10 km 
in the 011 Valley (Figs, 2 and 3). Beneath the exter¬ 
nal Carpathian nappes* the autochthonous foreland 
is dissected by a system of basin parallel* predomi¬ 
nantly synthetic normal faults and transverse faults 
which were active during its early Sarm an an rapid 
subsidence (Dicea. 1967. 1995; Dicea and Tomes- 
cu, 1969). In the Eastern Carpathians, the main 
basin parallel, synthetic faults are the Cam pm lung 
Moldovencsc* Solca and Siret faults; transverse 
faults generally coincide with the Bistrila* Trotus, 
Pulna and Buzau valleys (Fig. 4). 

Although these faults affected only the 
autochthonous foreland and its sedimentary cover* 


the structural relief generated by these faults influ¬ 
enced the architecture of the overlying nappes and 
folds. For instance, between Bistrila and Putna of 
Vrancea valleys, where the autochthonous platform 
is located at depths greater than 5500 meters* sev¬ 
eral subunits of the Marginal Folds nappe are 
defined by surface and subsurface data. Their axes 
can be followed over tens of kilometres* both at the 
surface and beneath the Tarcau nappe (Fig, 5)* 
Based on this criterion* most of the oil and gas 
accumulations of the Eastern Carpathians were dis¬ 
covered, However, north of the Bistrila Valley* the 
autochthon rises to depths of 4000 to 3000 m. In 
this area, the high position of the platform blocked 
part of the Marginal Folds nappes west of the Gura 
Humorului-Bicaz threshold (Fig. 3)* Correspond¬ 
ingly, the flysch formations of the Marginal Folds 
nappe were intensely deformed and in some areas* 
particularly north of the Cracau Valley* small and 
thin slices of the Marginal Folds nappe occur 
beneath and in front of the Tarcau nappe. Further 
north, the continuity of folds is difficult to follow 
from half-windows. North of the Moldova Valley, 
the Marginal Folds nappe was encountered only to 
the west of this foreland threshold as one or two 
slivers beneath and in front of the Tarcau nappe 
(Fig, 3|. In the border area towards the Ukraine 
(Suceava Valley), the platform deepens again and 
several superimposed subunits are evident beneath 
and in front of the Tarcau nappe (Fig, 6; Gluschko 
and Kruglov. 1971). 

South of Slanic-Oituz and Vrancea half-win¬ 
dows (Fig. 7. section Fj, the Marginal Folds nappe 
is covered by the Tarcau nappe, the thickness of 
which varies between 2000 and 5000 meters, as 
indicated by well data. Between Slanic of Buzau 
and the Dambovita valleys, in the area where I he 
Carpathian deformation front swings around into a 
western direction, Sarmalian-Pliocene molasse 
sediments cover the Paleogene flysch units up to 
the Cretaceous flysch nappes (Fig. 7, section I and 
Fig, 8)* This scries attains thicknesses of over 
5000 m and thins eastward towards the foreland. 
Sanitarian-Pliocene series record the VaJachian 
deformation phase which gave rise to the develop¬ 
ment of a series of hydrocarbon accumulations* 
Structurally trapped in Paleogene strata of the Tar- 
cuu and Marginal Folds nappes (Fig. 7. section F), 

Between the Dambovita and Danube rivers, 
the Soutth-Carpaihian foredeep is characterized by 
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FIG 2, Tectonic sketch map of Romanian External Carpathians (after Geological Institute of Romania), showing 
location of cross-sections A toL. 
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FIG 3. Geological cross section along the Moldova Valiev (for location sec Fig 
2, trace Ai Py Palaeozoic. J Jurassic. K - Cretaceous, E - Eocene, O - OHgocene, 
Mi - Miocene, Rd Burdigalian, Rn Badeniair Sa - Sannaliun, T I .. -Tarcau Line, 
M.F.l. Marginal Folds Line. P.C.1 .. - Peri Carpathian Line 


the thick Paleogene and Neogene molassc- deposits 
of the Getie Depression ( Fig. 7, section K). North¬ 
ward, Neogene series overstep the Cretaceous fly- 
sdi nappes and the Mesozoic crystalline elements 
of the Southern Carpathians. Unlike in the Eastern 
Carpathians, the sedimentary fill of the Getic 
Depression is not involved in thin-skinned thrust 
sheets but in basement involving compressions! 
and transpressional structures. The southern 
boundary of the Getie Depression is formed by the 
Penearpalhian fault, a major foreland verging 
upthrust (Fig. 7, section K and Fig, 19), The sedi¬ 
mentary series of the Getie Depression record the 
Older and Younger Styrian and the imra-Sarnutian 
Attic compressional phases: the Vafachiun phase 
was of minor importance in this area. On the exter¬ 
nal flank of the Getic Depression, Middle Sarmat- 
ian-Pliocene series overlap compressional 
structures in which Paleogene series are thrusted 
over Lower Sarmatian sediments (Fig. 7, section 
K). The area hosts a large number of hydrocarbon 
accumulations contained in structural traps, 


PETROLEUM SYSTEMS 


In the East-Carpalhian Quier Moldavides, 
Paleogene and Neogene sediments attain thick¬ 
nesses up to 5000 m, These consist predominantly 
of shalv and sandy series which contain multiple 
reservoir-seal pairs and major source rock inter¬ 
vals. 

The most important source-rock of the East- 
Carpathian fold-and-thrust belt are the dyssodilie 
Rupeliandower Burdigatian shales which have a 
total organic carbon content (TOC) ranging 
between 3.7 and 29.8%, in the domain of the Mar¬ 
ginal Folds nappe, two main shale package occur 
within the Rupeliundowcr Bujrdigalian interval 
(Fig. 9), The lower, Rupelian sequence is repre¬ 
sented by the lower VIenilite and lower Dyssodilie 
shales and their equivalents (shaly horizon of 
Pucioasa formation); these vary in thickness 
between 80 and 280 m* The upper, Chauian-lower 
Burdigalian interval consists of the upper Dys- 
sodile shales, their equivalents (Vinetisu beds and 
Sion breccia) and the upper Menilites; il ranges in 
thickness between 50 and 100 in. These souree- 
roek intervals are separated by the Kliwa Sand¬ 
stone which was derived from the Carpathian 
foreland platform and presents an important reser¬ 
voir. Both source-rock intervals, as well as the 




























408 


D DICEA ROMANIAN CARPATHIANS 


Kliwa Sandstone, are also present in the Tare a u 
nappe. The latter contains additional reservoir-seal 
pairs in the Pliocene series (Fig. 9). Secondary 
source-rock intervals and reservoirs occur in the 
Eocene and Miocene sequences. In the Tareuu 
nappe, source-rock intervals arc also present in the 
Cretaceous series and may have contributed to the 
accumulated oils (see Stefaneseu and Baltes. this 
volume). 

Reservoir parameters of the Kliwa Sandstone 
in the different parts of the external Carpathians 
and their foreland basins are summarized in Table 
1. In the Marginal Folds nappe, to the north of 
Slanie Valley, the Kliwa Sandstones form a single, 
20-170 m thick unit; a second objective horizon is 
formed by sandstones and conglomeratic beds 
occurring in a 60-120 m thick interval which strad¬ 
dles the Olig.ocene-Mioecne boundary (Cura 



Soirnului beds; Fig. 9). In the Carpathian Bend 
zone, the Kliwa Sandstones arc only exposed in the 
Tarcau nappe where they are developed in two 
intervals. The Lower Kliwa horizon ranges in 
thickness between 100 and 150 m whereas the 
Upper Kliwa horizon attains thicknesses in the 
200-300 m range (Fig. 9). 

in the Getic Depression, source-rocks occur in 
the Late Cretaceous. Eocene, Oligoccne and Sar- 
rmtian series (Fig, 9), The Oligoccne series con¬ 
tains in its lower parts a 300-800 m thick sandsione 
and conglomerate sequence, referred to as "Hori¬ 
zon B'\ which forms an important reservoir; m 
some areas a predominantly shaly sand sequence, 
referred to as "Horizon A", is also developed. 
Facies analyses indicated that during the 
Oligoccne, sands were shed inio the Getic Depres¬ 
sion mainly from the Southern Carpathians and. to 
a lesser degree, from the Moesian Platform 
(Fig. 10), 

In the Carpathian Bend zone and in the Getic 
Depression, Oligoccne, Miocene and Pliocene for¬ 
mations contain multiple reservoir-seal pairs. The 
facies development of individual reservoirs and 
sealing units was locally influenced by syndeposi- 
lional tectonics. The Lower Burdigalian and 
Bade man salts provide the seal for many oil accu¬ 
mulations in the External Carpathians, Neverthe¬ 
less, the Pliocene Meotian series is the most 
prolific objective in the Carpathians Bend zone and 
in the Getic Depression. Figure I 1 provides a 
regional isopach map of the Meotian scries on 
which sand-shale ratios are superimposed. The 
reservoirs properties rtf Meotian sands are summa¬ 
rized in Table I, 

In the External Carpathians, traps are mainly 
of the structural type and include anticlinal fea¬ 
tures, partly cut by thrust faults, and .structures 
which are modified by the duipinsm of salt. Strati¬ 
graphic pinch-out and unconformity traps play a 
subordinate role. 


RG 4 Tectonic: Sketch of East Carpathi¬ 
ans Foreland (after ViSariort and Sundule.se li t 
I 9&H. A. network of Longitudinal and trans¬ 
verse full Its having horizon ml and vertical 
displacements, controls lhe architecture of 
flysch nappes. A-Siret Fault, B -Sole 3 Fault. 
C-Canipulung Moldovenesc Bieuz Fault. D- 
Bismta Fault, F-Vaslut Fault, F-Tfdtus Fault, 
G-Pec eneugu-Camenn Fan It. 


Source. MNHN, Pans 
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Source MNHN, Pans 


TABLE I. Reservoir Rocks in Eastern and Southern Carpathians 
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LEGEND 
, ~| lorcou Woppe 


[__] Marginal Folds Kop[>e 

f-1 Subcorpathion Nappe 
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Cross sections 


HG, 5 Oil and fields from the Bistrita-Trotus Province. I-Geo man a, 2- 
Groptle lui Zaharache. 3-Chi Hi West, 4-Tashuga. 5 TopoFU-Chilii, 6-ArsUa, 7- 
ZetneS’Qlioaia* 8‘Foalc-Moinest.i« 9-ULurc-Mainestl oras, ltPCucuieii, H-Mihoc. 
12-Fmmoasa* 1 3-Tazlaul Mare, U-CoiruncstL 15-Vasiesii. lft-Durmuncsti, 17- 
Dofienrta, 18-Paairiuu 19*Dofteami-BogaLa. 2U-Sfanie-Fieriisirau, 2 l-Cerdac, 22* 
Slanic Bat. 23-Uipsa, 24-GheImta, 25 Qjdulic 2(vCainpeni. 27-Teyjani. 


Source MNHN, Pans 
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MAIN PRODUCTIVE AREAS AND NEW 
PLAYS IN THE EXTERNAL CARPATHIANS 


Main productive areas of the External 
Carpathians of Romania are the Paleogene Flvsch 
Zone, the Mio-Pliocene Zone and the Getic 
Depression (Fig. 2)* 


Paleogene Flyseh Zone 


The Paleogene Flyseh Zone comprises !he 
Tarcau and Marginal Folds nappes of the Eastern 
Carpathians and the Carpathian Bend Zone 

(Fig. 7). 

In the Tarcau nappe, conditions for genera¬ 
tion. accumulation and preservation of hydrocar¬ 
bons were not ideal. Only in the internal parts of 
this nappe, which were overridden by the Audia 
nappe, Oligocene source-rocks were buried to 
depths at which they entered the oil generation and 
partly even the gas generation window (Fig. 12a). 


Many potential anticlinal and thru sled anticline 
traps crop out and therefore have been destroyed 
by erosion. Only locally were oil accumulations 
discovered in the Tarcau nappe: these produce vari¬ 
ably from the Oligocene Kliwa, the Oligocene- 
Lower Miocene Fusaru and the Eocene Tarcau 
sandstones. Generally, these accumulations are 
Located above oil accumulations which, produce 
from structures of the Marginal Folds nappe. 
Examples of such accumulations are the Zenies 
field in the Moldova region and the Geamana. 
Cornanesti. Vastest!. Pacuriia and Dofteana-Bogata 
fields in the Tuzluu-Oituz river area (Fig, 5). 

Main hydrocarbon prospects of I he Paleogene 
Flyseh Zone are associated with the Marginal 
Folds nappe where it is covered by the Tarcau 
Nappe. In these areas, tectonic overburden provid¬ 
ed for maturation of the Oligocene source-rocks 
(Fig. 12b), Most of these hydrocarbon accumula¬ 
tions are contained in massive or stacked reservoirs 
involved in thrusted folds and faulted anticlines: 
there are also examples of stratiform accumula¬ 
tions, sealed by faults or salt layers, and unconfor¬ 
mity traps. Accumulations are concentrated along 
major structural axes which project northward and 
southward from half-windows in the Tarcau nappe. 



FIG. 6. Vilviisa- Del inn geological cross-section. Ukrainian border are;) (after 
Glusdiko and Kruglov. 1971), Upper Jurassic, t n-Middle Creia- 

emus- Pg|-early Paleogene. Pg |+ T-early-middle Paleogene, Peyml- Sale Paleogene 
(Oligocene) Meni lites.^N j pl-ear I y“ Miocene Pol inn* kf Formation, Njvr-eurlv Neo- 
gene VoroUisce Formation. N|db-etfrly Neogene Dob rot a v Formation, N sl -earl> 
Neogene Stcbnik Formation ilor location sec Fig, 2- trace A) 


































Source. MNHN, Pans 


FIG 7. Cross sections through External Corpaihims Hor locations see Fig, 2 traces F, I and K}> 
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Source MNHN, Pens 


FIG. H. Geological map of IVlio-Pliocene Zone (from Romania lithostraligraphTC map, afler Patrui el aL.1973), G-I 
Cross seelions. 
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F ; ICL ML Genu Depression. UlhtttLrtuigraphit; map of Oligocene formal ton*. 



J IG. I I Mio-Pliocene Zone Lind Geric Depression Isopajch map and sund/shulc 
ratio ni Meoiian Formation. Sand/shalc ratio in . 
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Source MNHN, Paris 
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T-fG. 13 Geamana oil field (far locution 
see Figs, 2 and 5 (race B). A-Tarcau Nappe. 
B-Marginal Folds Nappe. 1 -Fiirst Scale Fold. 
I!-Second Scale Fold. F Eocene. O- 
Oligeeepfc, Mi Miocene. KI-KIiwa Sand- 
slunc. SK! Supru-Kliw-a Formation Biller 
Males. 1973 ). 





Source MNHN. Paris 
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The sub-thrust continuation ol these features was 
established by locating wells in the projection of 
established surface features and by limited reflec¬ 
tion seismic data. Fite configuration ol such sub- 
thrnst Marginal Folds nappe structures varies from 
very steeply flanked anticlinal and ihrusied fea¬ 
tures in the west to more gentle ones in the east. 
However, all features are characterized by a very 
complex internal configuration, as shown by the 
examples discussed below from the TazJau-Oftuz 
river area (Fig, 5), 

The Geamana oil Held (Fig. 13} is the wesi- 
ernmo.si productive structure of the Marginal Folds 
nappe occurring beneath the Tarcau nappe north of 
Tronis valley, In this field, the thickness of the lat¬ 
ter ranges between 30(1 and 1000 m. The trap is 
formed by a complex faulted and thrusted fold, 
involving Eocene to early Miocene series. Produc¬ 
tion comes from the Oligocene Kliwa and Supra- 
Kliwa sandstones and the Cura Soimului beds. 
Additional pay sections occur in Eocene forma¬ 
tions of the Tarcau nappe: these are m thrust con¬ 
tact with the Oligocene reservoirs of the 
underlying Marginal Folds nappe. The deepest 
wells were drilled to nearly 1000 m and tested two 


small thrust slices. Additional slices may occur at 
greater depths. 

The Zemes- Tnzliiii-Cilioaia oil field i Fig. 14) 
is located at a lew' hundreds meters depth beneath a 
thin, complex zone of imbrications, attributed to 
the farcau ami Marginal Folds nappes. Main accu¬ 
mulations are contained in two relatively gentle, 
though faulted and thrusted anticlinal structures. 
Producing intervals are Oligocene and Miocene 
sandstones. The sole-thrusts of tectonic slices cov¬ 
ering this structure are only partly sealing, as indi¬ 
cated by the overspill of the western accumulation 
into the overlaying thrust slice. Pre-Oligoccne 
objective have not vet been tested in the creslul 
parts ol the trap-providing structures. 

The Pamiri la oil Held (Fig. 15) was discov¬ 
ered at very shallow depths in the Tarcau. Tazlau 
and Marginal Folds nappes in an area where the 
Tarcau nappe is unconformably covered by Surma- 
tian sediments of the Comanesti basin. The Tazlau 
nappe is considered as a subunit of the Tarcau 
nappe. Production was obtained from Eocene 
reservoirs involved in the Tarcau nappe and from 
Oligocene reservoirs of the Tazlau and Marginal 
Folds nappes. In the Marginal Folds nappe, the 



FIG I 4, Zen^s-Tu/fau-Cilioaui nil ficLl. Marginal Folds Nappe (tor local ion 
Figs. 2 Lind 5, mice O [-First $ la\v Nappe, H-Second S cak Nappe, Ill-Third Scale 
N appc, IV- Ft uj ri 1 1 S e a Ie Nappe(a If e r G1 urgmetal, 1970). 


Source. 
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mippe Ironl and produces at a depth of 2 100- 
2200 m from Kiiwu sands involved in the Marginal 
Folds nappe. Discovery of lliis field proves that the 
thickness of the Tarcuu nappe is variable and not 
everywhere prohibitive. 

The definition cif new prospects in ihe Margin¬ 
al Folds nappe, both in a subthrust position beneath 
the Tarcau nappe and in tectonic half-windows of 
the latter, requires detailed reflect ion-seismic con¬ 
trol. However, data acquisition is often hampered 
by a rugged relief Nevertheless, results of previ¬ 
ous exploration activity shows that hydrocarbon 
supply and reservoir risks are rather low for Mar¬ 
ginal Folds nappe prospects. In parts of the north¬ 
ern East-Carpathians, the Marginal Folds nappe is 
poorly developed beneath the Tarcau nappe, rests 
behind the foreland threshold and is highly tec- 
tonized (Fig. 3t: in this areas foreland structures 
offer the primary prospects. 


Miu-Pliocene Zone 


FIG Piicyrilu nil Held ttor locution see 

Figs 2 uniJ 5, irueo Dl VCnrmtacKti posi- 
lecEome Busin, 1 Turcuu Nappe* II-Tu/luu 
Subunit (tom Tarcau Nappe, lll-Mnrginul 
Folds Nappe, 0/\V-ml-water contact (after 
Caminscbi, 1973 K 


producing interval corresponds to ihe Gum Soimu- 
lui beds; deeper objectives have not yet been test¬ 
ed, Deep sealed imbrications of the Marginal Folds 
nappe are anticipated and may provide further 
prospects in this already productive, tectonically 
very complex area, 

in the Dofteana-Bogata oil field (Fig, 16), 
wells spudded in the Surma ban Comanesti Depres¬ 
sion and the Tu/lau unit of the Tarcau nappe, pene¬ 
trated three thrust slices of the marginal units of ihe 
Taziuu nappe. The Marginal Folds nappe was not 
reached at depths of about 2200 m. Oil w as discov¬ 
ered in Miocene and Oligocene reservoirs of ihe 
Tuzlau nappe and its marginal thrust slices* 

The southernmost discovery in the Bistritu- 
TroLus province of the East-Citrpathian Fly sc h 
Zone is die (ihelinta nil and gas field (Fig, 5 k ll 
is located about 25 km to the west of the Tarcau 


The Mio-Pliocene Zone comprises die south¬ 
ern and southwestern parts of the Subearpathiam 
Marginal Folds and Tarcau nappes (Fig. 8), In tins 
area, thick late syn- and in part post-orogenie 
molasse deposits cover ihe foreland, the Sub- 
carpal hi an and the more internal nappes (Fig, 7, 
section Ik The Subcarpalhian nappe was emplaced 
during Surm at i an - B aden ia n times and was reacti¬ 
vated dun ns ihe Pliocene Valaclnan phase (Dicea, 
1995), 

In the Suceava-Slanic valleys sector of the 
Subcarpathian nappe only few oil and gas accumu¬ 
lations were discovered, in this area, the Sub- 
carpathian molasse nappe is superimposed on 
foreland formations and only few structurally 
closed traps could be established. Correspondingly, 
traps involving the foreland series play a more 
important role. 

However, in the area delimited to ihe east by 
the Slanic of Buzau Valley and lo the west by the 
Dam bo vita Valley, (he Mio-Pliocene Zone hosts 
the most prolific hydrocarbon province of Romania 
(Fig. 7* section I and Fig. ft), Here. Oligocene and 
Miocene source-rocks were deposited in a continu¬ 
ously and strongly subsiding basin, characterized 


Source. MNHN[ Pans 
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FIG. 16. Dflhtrwm-Bosaia oil I re IU {lor location sec Figs. 2 and 5 fc trace Ej I 
Ta/iau .Subunit from Tat van Nappe, II Marginal Suhunil from Tarcau Nappe,. Ill- 
Marginal Folds Nappe. IV-Subcurpathian nappe (al ter Caminschf 1073) 


by a normal thermal gradient. In die struct uni lion 
of this area, halnkinetic mobilization of Burdi- 
galian salt played an essential rule during the accu¬ 
mulation of upper Burdigalian and Pliocene series. 
Involvement of the entire Paleogene fly sc h and 
Neogene mo las sc series m the intra-Pliocene 
Valachtan compressional deformations have con¬ 
tributed to she development of most of the structur¬ 
al traps, some of which are cored by salt diapirs. 

Main productive intervals occur in the 
Oligocene* lower and upper Miocene and Pliocene 
series (Median, Dacian and Levumin formations. 
Fig. 9). The Gligocene-lower Burdigaliun Kliwa 
Sandstone is quartzous whereas the younger 
Miocene and Pliocene sands are calcareous. 
Oligocene productive horizons vary in thickness 
between 2 and 60 m (Bustenari field); Miocene 
sands range in thickness between 10 and 90 m 


(Teis field) and S.armatkm. sands between 50 and 
100 m (Boldest] field) (Table I p Meotian sands are 
the main producer in the Carpathian Bend area. 
The Meotian formation contains productive com¬ 
plexes which change along strike m thickness from 
125 m in the Barbuncesti field to SO m in the Bold¬ 
est! and to 34 m in Bucsani Held and, in a dip 
direction, from 25 m in the Ocpita field to 40 m in 
the Moreni and to 50 m in the Finta field. 

Involvement of the Mio-Pliocene molasse 
sequences in the Valachian folding phase is also 
responsible for the development of structural traps 
involving Oligocene and lower Miocene forma¬ 
tions of the Subcarpaihiun, Marginal Folds and 
Taaau nappes. The Tamm nappe is involved in the 
Bustenari-Runcu anticlinal trend. In the Baicoi and 
Moreni structures. Oligocene series, forming prob¬ 
ably a pari of the Marginal Folds nappe, were 
intercepted. The front of the Paleogene Peri- 
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FIG- 17, Carbu'ftesti Nnrlh oil field (for 
location see Figs, 2 and S, [race G), O- 
Oligocene, Bd-BordigflHan, MMeotian. P- 
Pontian, SKl-Sopm-Klfwa Horizon, 

K Is-upper Kliwa Horizon, PM-Podu Morii 
beds. Kli-lowcr Kliwa Horizon. Fe-Pucioasa. 
feeics ol OJigoce-ne. 

Carpathian nappe is probably associated with the 
Bucsani-Aricesli-Pietroascle-Monteonj alignment 
(Fig. S; Dicea, 1995). 

Oil and gas accumulations, reservoired in 
Oligocene and Miocene sands, are contained in 
Structural traps, such a thrusted anticlinal features 
(Runeu, Gura Ocnitei fields), diapiric lolds 
(Bnicoi, Moreni. Bucsani fields) and faulted and 
unfaulted anticlines (e.g. Boldest!. Margineni, 
Podeni fields), as well as in stratigraphic traps 
associated with the basal transgressive surface of 
the Median formation te.g. Curbunesti. Runeu- 
Bustenari. Campina. Margineni fields). This shows 


that these hydrocarbon accumulations have formed 
only after the Valachian deformation phase, that is, 
during the late Pliocene and Pleistocene. 

Well data from the Carbunesti oil field 
(Fig. 17), which produces from Oligocenc. Burdi- 
gallan and Median sands, give evidence for the 
two-phase development of this structure. The basal 
Median unconformity truncates Oligoccne and 
Miocene series and was itself deformed during the 
Valachian compressional phase. The trap is provid¬ 
ed by a folded and faulted unconformity surface 
and the presence of thick Btirdigalian salt on the 
western flank of the structure. 

The Bustenari-Runcu uil field (Fig. 18) is 
contained in complex imbrications of the Tarcau 
nappe, involving Oligoccne and Burdigalian strata, 
truncated by the basal Median unconformity, 
which in turn was folded and faulted during the 
Valachian deformation phase. At shallow levels, 
production comes from Median, Burdigalian and 
Oligocenc sands. A deep seated imbrication, 
involving Oligocenc reservoirs, is also productive. 

In the central pari of Mio-Pliocenc Zone, the 
most important structural trend is formed by the 
well-known diapiric Timea Baicoi-Moreni trend 
(Fig. 8). This structure, which is limited to the 
north and south by two large synclinal trends 
(Fig. 7, section 1), contains the largest reserves of 
the entire Eastern Carpathians. Deep wells drilled 
during the last years on the Baicoi (7025 m). 
Moreni (5500 ml and Runcu (3600 m) structures 
proved the presence of Oligo-Miocene objectives 
and oil shows at deep and ultra-deep levels. How¬ 
ever. poor reflection-seismic resolution ot structur¬ 
al prospects at these depths has so far hampered 
exploration efforts (Dicea. 1995). 

New targets in the Mio-Piiocene Zone are 
deep structural traps involving Oligocenc and 
Miocene reservoirs. Reservoir development and 
hydrocarbon charge appear to be assured: the main 
risk lays in the reflection-seismic definition ol 
drillable structures. In addition, there is a polenlial 
for stratigraphic ally trapped pools along the Hanks 
of the already drilled up shallow structures. 


Source MNHN , Pans 
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FIG. 18. Bustenan-Rimcu oil Held and deep prospeeis tlor location see Figs. 2 
and 8. trace Hj. K-Cretace&us. E-Eocene, O-OIigocene. Bd Burdigaltan, B n-Baden- 
iiin, Sa-Samintian. M-Mei>Lian. P-Pontian, D+L-Daeian+Levaniin. S-sali (modified 
after Albu el al.,1982). 


tietic Depression 

The Getic Depression corresponds to the 
South Carpathian foreland basin which is filled by 
Eocene to Pliocene molasse-type series, deposited 
on Mesozoic carbonates and Palaeozoic series of 
the Moesian Platform, The area was affected by the 
Older and Younger Styrian and the intm-Sarmatian 
Attic deformation phases. Along the Peri Carpathian 
fault, which delimits the deformed area to the 
south. Lower and Middle Miocene strata are over- 
thrusting Lower S arm at i an series. This fault is 
sealed by the tin lapping and overstepping Middle 
Sarmatian to Pliocene molasse sequences (Fig. 7, 
section K), 

The stratigraphic column of the Gctic Depres¬ 
sion is given in Figure 9. Eocene and Oligocene 
strata attain thicknesses of up to 5000 m in the 
northern parts of the Getic Depression and onlap 
southward the top-Cretaceous unconformity. 


Eocene calcareous sandstones and conglomerates 
grade upwards into a sandy marly section. Lower 
Oligocene sandstones ("Horizon-B”) are followed 
by 300-800 m thick marls and shales, containing 
sand lenses ("Hortzon-A”). The fades distribution 
of Oligocene series is summarized in Figure 1(J. 
Neogene strata reach thicknesses in the order of 
2000 to 3000 m; they contain major lower Burdi- 
galian and middle Badenian salt intercalations. 
During the Miocene (lie southern parts of the Getic 
Depression were overstepped. 

The distribution of oil and gas accumulations 
in the Gelie Depression is summarized in Fig¬ 
ure 19. In the northern parts of the depression, 
where lhick Paleogene sediments are present, 
Oligocene source rocks have entered under normal 
geothermal gradients in the oil window at depths of 
3500-4500 m and have at present reached peak 
maturity (Fig. 201. The generated hydrocarbons 
migrated updip to the south and charged structural 
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FIG 20, Gctic Depression. Burial history, 
hydrocarbon kindles and yield diagram for 
Ol I eocene source rocks (kerogen type II. 
constant beat flow 46 mWnf-l. 


Source: MNHN. Pans 
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and stratigraphic traps. Oligocene reservoirs are 
productive in a number of structures (e.g. Valcele. 
Merisani. Draganu. Sapunari). In Burdigalian to 
Sarmatian limes, these structures developed during 
multiple deformation phases and were partly modi¬ 
fied by Pliocene faulting. Fields arc associated 
with the four distinct structural trends, designated 
in Figure !9 with the Roman numerals 1 to IV. In 
these fields production comes, apart from 
Oligocene sands, also from Burdigalian. Sarmatian 
and Meolian sands. Examples are the Valcele and 
Tieleni Felds, both of which are located on trend 
II, well to the north of the Paleogene onlap edge. 

The Valcele oil Held (Fig. 21) produces from 
the Oligocene “Horizon-A" fan sands and from 
Burdigalian reservoirs. Structurally and strati- 
graphically trapped accumulations are associated 
with the basal Burdigalian and basal Badenian 
unconformities. 

The Tieleni oil and gas Held (Fig. 22) is con¬ 
tained in an anticlinal structure which grew during 
Sarmatian time and was modified by Pliocene 
faulting. Oil and gas pools are hosted in upper Bur¬ 
digalian sands and Sarmatian and Meolian sand 
pinch-out traps. 

In the external parts of the Getic Depression, 
which are situated to the south from the Paleogene 
onlap edge. Burdigalian series attain thicknesses ot 
over 1000 m and contain sands with good reservoir 
properties: however, these reservoirs lack a hydro¬ 
carbon charge In litis area. Badenian, Sarmatian 
and Pliocene series attain thicknesses ol over 
4000 m south of the Peri Carpathian fault and con¬ 
tain gas-prone source rocks intervals (Fig. 7, sec¬ 
tion K). These source rocks charged a number ol 
gas fields on (he structural trends V-VII (Fig. 19). 
Oil charge to these fields (e.g. Olesti), which are 
reservoired in Sarmatian, Meolian and Ponliun 
sands, is presumably related to longer range migra¬ 
tion from (he northern parts of the Getic Depres¬ 
sion. 


CONCLUSIONS 


The main hydrocarbon producing areas of the 
Romanian External Carpathians are the Bistritu- 
Trotus province and Carpathian Bend province of 
East-CarpatIlians and the Getic Depression of the 
South-Carpnthians. All three areas are character¬ 
ized by a deeply subsided autochthonous foreland 
which was thrusted under the Carpathian orogen, 

In the Bistrita-Trotus province, the majority of 
fields produce from Paleogene flysch of the Mar¬ 
ginal Folds nappe, involved in complex structures 
beneath the Tarcau nappe, generally in the vicinity 
of half-windows in the latter. Established fields are 
generally located at shallow depths. The potential 
of deeper seated structures is still poorly evaluated 
and requires the recording of extensive reflection- 
seismic surveys in a topographically difficult ter¬ 
rain. Oligocene-Early Miocene oil-prone 
source-rocks are well developed and provide abun¬ 
dant hydrocarbon charge to closely associated 
reservoirs; there are insufficient geochemical data 
to determine whether (here is also a contribution 
from Cretaceous source-rocks. 

In the prolific Carpathian Bend Zone, in 
which Mio-Pliocene molasse-lype series are well 
developed and cover the Tarcau. Marginal Folds 
and Subcarpathian nappes, ample hydrocarbon 
charge is provided by Oligoccne-Early Miocene 
and possibly Cretaceous source-rocks. Multiple 
reservoir-seal pairs are developed in Oligocene to 
Pliocene shallow marine deltaic series. Structural 
traps are associated with all nappe units. Unconfor¬ 
mities, related to I lie different compressiona! phas¬ 
es. provide for additional traps. Most fields are 
contained in relatively shallow structures which 
attained their present configuration during the ter¬ 
minal Pliocene deformation phase. Deep wells 
indicate a good reservoir development at depth. 
Limited reflection-seismic data suggest the pres¬ 
ence of deep-seated prospects requiring definition 
by extensive surveys. 

The oil accumulations contained in Oligocene 
and Miocene reservoirs of the northern parts of the 
Getic Depression are closely related to (he distribu¬ 
tion of the Paleogene series containing mature 
source-rocks. The oil and gas accumulations of the 
southern parts of the Getic Depression are charged 


Source MMHN Paris 
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FIC. 2L V aleefe oil 11 eld a for location 
see Figs. 2 drill 19. trace J) 0-Ul3gucene< 
Bd-Burdigulian, Bn-Badcnian, P-Pnmian. 
D-Dacian, O/W-oil-water contact taller 
Pppa, from Paraschiv, 1975), 


FIG, 22. Tklcm nil and gas field 
(lor location see Figs, 2 and 19, trace 
L) PgPaleogene, BJ1 -tower Bareli 
galiun. Bd2-upper Burdigaltarh Sa- 
Samuilian, M-Meolian, P-Potunin, 
D-Dacian. !-VIII-producing horizons, 
F-Fauhs {after loaihirnciuc, 19711) 



Source . MNHN Paris 
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by gas-prone Mio-Pliocene source-rocks and are 
reservoired in late Miocene and Pliocene sands, 
involved in structural and combined stratigra- 
phic/structural traps which developed during Mio- 
Pliocene deformation phases, In this area, the 
potential of deep seated prospects also requires fur¬ 
ther evaluation on the basis of extensive reflect ion- 
seismic surveys. 

In the northern parts of the Easi-Carpaihians. 
where the autochthonous foreland has not subsided 
to excessive depths, the Mesozoic sedimentary 
cover of the Moldavian Platform may host viable 
prospects. The deep Neogene Peri-Carpathian Foe- 
sani Depression hosts a number of gas accumula¬ 
tions. Similar accumulations may occur along the 
external Hank of the entire Carpathian foredeep. 
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